Thoracic pedicle subtraction osteotomy in a pediatric patient: a case report

Silverstein and colleagues very nicely illustrate the case of a 10-year-old girl with a 65° kyphosis secondary to a failure of segmentation of T10--T11who presented with myelopathy. The goal in this case was to decompress the neural elements and correct the deformity. The typical tools available for sagittal imbalance include the following:

-   Ponte or Smith-Peterson osteotomies that can usually achieve about 10° of correction per level.[@BR03054-001],[@JR03054-002]

-   Pedicle subtraction osteotomy (PSO) that classically has been able to achieve about 35° of correction per level.[@JR03054-003]

-   Vertebral column resection (VCR) that typically has been able to achieve about 50° of correction per level.[@JR03054-004]

Based on these standard options, the standard of care to correct a 65° kyphosis should have been a VCR with the hope of correcting the deformity to \~15°. There are a couple of issues that are a little unique in this case. First, there is a failure of segmentation between T10 and T11, therefore trying to do a VCR at T11 may be difficult without also sacrificing some or all of T10. Second, a VCR typically requires something to replace the vertebral body, such as a cage or allograft, which may not have been available in Uganda where resources would most likely be limited.

The authors were able to correct the kyphosis from 65° to 18°---a 47° correction---which is generally more than is normally expected with PSO. PSOs are usually advocated for use in the lumbar spine below the conus, and are typically believed to be dangerous in the thoracic spine secondary to the risk of spinal cord injury. There is a shortening of the posterior and middle columns which may cause kinking of the neural elements and redundancy of the dura. There certainly is a large body of literature advocating the use of PSOs in the lumbar spine, as has been pointed out by the authors, but minimal literature on its use in the thoracic spine. A recent article by O'Shaughnessy et al[@JR03054-005] looking at 25 thoracic PSOs showed a mean correction of 16.3° +/- 9.6°. Silverstein et al in this case report were able to achieve an impressive 47° correction through their PSO at T11.

If I were faced with this case, I would have been inclined to do a 2-level VCR to try to correct this deformity. I would not have expected that I could achieve a physiological correction of a 65° curve with PSO only. I propose that the procedure done here is outside "the standard of care" because the literature would suggest that PSO is "not enough" to correct this severe deformity and generally would have come up short of the goal of achieving sagittal balance. I think the authors recognize this as well and clearly state that they "do not advocate the widespread use of PSO procedures\" under the conditions but their only other alternative for this patient was nonsurgical management. Certainly as well, one cannot always abide by "the standard of care" in developing countries and often this has to be redefined. The proof is in the pudding, and the surgeons were able to achieve far beyond what was expected from PSO and obtain an acceptable correction as well as maintaining and improving the patient's neurological status. Financially, they were also able to do this in a much less expensive way as no interbody cage or allograft was needed as would have been required with VCR.

Well done!
